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FIG 1 100 

@101 ’/ 
Forming a trench structure within a first composite 
structure comprising a substrate layer, a buried 
layer being disposed on or above the substrate \102 

layer, and a semiconductor layer being disposed on 
or above the buried layer 

l 
Forming a second composite structure on the side walls of the 

trench structure, wherein the second composite structure 
comprises a first isolation layer covering at least 

the part of the side walls formed by the semiconductor 
layer and the part of the side walls formed by an upper 

part of the buried layer, a contact layer covering the isolation \lOS 
layer and the part of the side walls formed by a middle part 
of the buried layer, and a second isolation layer covering 
the contact layer and at least the part of the side walls 

formed by a lower part of the buried layer 
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FIG 2 200 

Forming a ?rst composite structure comprising 
a substrate layer, a buried layer being disposed on R 

or above the substrate layer, and a semiconductor layer 201 
being disposed on or above the buried layer 

l 
Forming a trench structure within the 'lirst composite 
structure, wherein the trench structure extends into \202 

the buried layer 

l 
Forming a first isolation layer covering the side 

walls of the trench structure \203 

l 
Enlarging the depth of the trench structure such 
that the bottom surface of the trench structure \204 

still remains within the buried layer 

F 
Forming a conductive layer such that it covers the 
isolation layer and the exposed side walls of the \205 

enlarged part of the trench structure 

l 
Enlarging the depth of the trench structure such \ 

that the ‘trench structure extends into the substrate 206 

l 
Forming a second isolation layer which covers the 
conductive layer and the exposed side walls of the \207 

enlarged part of the trench structure 
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300 FIG 3 
,/ @301 
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Forming a trench structure within a ?rst composite 
structure comprising a substrate layer, a substrate isolation 

layer being disposed on or above the substrate layer, 
a buried layer being disposed on or above the substrate 

isolation layer, and a semiconductor layer being disposed on 
or above the buried layer 

\SUZ 

l 
Forming a second composite structure on the side walls of the 

trench structure, wherein the second composite structure 
comprises a first isolation layer covering 

the part of the side walls formed by the semiconductor 
layer, and formed by an upper part of the buried layer, 

a contact layer covering the isolation layer and the part of the 
side walls formed by a lower part of the buried layer 
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FIG 4 400 

Forming a first composite structure comprising 
a substrate layer, a substrate isolation layer being disposed 

on or above the substrate layer, a buried layer being 
disposed on or above the substrate isolation layer, \ 401 

and a semiconductor layer being disposed on or above 
the buried layer 

l 
Forming a trench structure within the first composite 
structure, wherein the trench structure extends into \ 402 

the buried layer 

l 
Forming a first isolation layer covering the side 

walls of the trench structure \403 

i 
Enlarging the depth of the trench structure such 
that the bottom surface of the trench structure K 
coincides with the top surface of the substrate 404 

isolation layer 

l 
Forming a conductive layer such that it covers the 
isolation layer and the exposed side walls of the \ 405 

enlarged trench structure 

l 
Forming a second isolation layer which covers the 

contact layer \ 406 
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METHOD OF MANUFACTURING A 
SEMICONDUCTOR DEVICE, METHOD OF 

MANUFACTURING A SOI DEVICE, 
SEMICONDUCTOR DEVICE, AND SOI 

DEVICE 

TECHNICAL FIELD 

An embodiment of the present invention generally relates 
to a method of manufacturing a semiconductor device, a 
method of manufacturing a SOI device, a semiconductor 
device, and a SOI device. 

BACKGROUND 

It is an ongoing goal to increase the computational poWer 
of computing devices. In order to increase the computational 
poWer, the integration depth of the computing devices may be 
increased. In order to keep manufacturing costs loW, manu 
facturing processes may be used Which enable the formation 
of structures of high precision and, at the same time, hoWever, 
keep the manufacturing effort as loW as possible. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the draWings, like reference characters generally refer to 
the same parts throughout the different vieWs. The draWings 
are not necessarily to scale, emphasis instead generally being 
placed upon illustrating the principles of the invention. In the 
folloWing description, various embodiments of the invention 
are described With reference to the folloWing draWings, in 
Which: 

FIG. 1 shoWs a How chart of a method of manufacturing a 
semiconductor device according to one embodiment of the 
present invention; 

FIG. 2 shoWs a possible embodiment indicating hoW the 
method shoWn in FIG. 1 could be carried out in detail; 

FIG. 3 shoWs a How chart of a method of manufacturing a 
SOI device according to one embodiment of the present 
invention; 

FIG. 4 shoWs a How chart of a method of manufacturing a 
SOI device according to one embodiment of the present 
invention; 

FIG. 5 shoWs a cross-sectional vieW of a processing stage 
of a method of manufacturing a SOI device according to one 
embodiment of the present invention; 

FIG. 6 shoWs an enlarged vieW of the processing stage 
shoWn in FIG. 5; 

FIG. 7 shoWs a cross-sectional vieW of a processing stage 
of a method of manufacturing a SOI device according to one 
embodiment of the present invention; 

FIG. 8 shoWs a cross-sectional vieW of a processing stage 
of a method of manufacturing a SOI device according to one 
embodiment of the present invention; 

FIG. 9 shoWs a cross-sectional vieW of a processing stage 
of a method of manufacturing a SOI device according to one 
embodiment of the present invention; 

FIG. 10 shoWs a cross-sectional vieW of a processing stage 
of a method of manufacturing a SOI device according to one 
embodiment of the present invention; 

FIG. 11 shoWs a cross-sectional vieW of a processing stage 
of a method of manufacturing a SOI device according to one 
embodiment of the present invention; 

FIG. 12 shoWs a cross-sectional vieW of a semiconductor 
device according to one embodiment of the present invention; 

FIG. 13 shoWs a cross-sectional vieW of a SOI device 
according to one embodiment of the present invention; 
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2 
FIG. 14 shoWs a cross-sectional vieW of a SOI device 

according to one embodiment of the present invention; 
FIG. 15 shoWs a cross-sectional vieW of a semiconductor 

device according to one embodiment of the present invention; 
and 

FIG. 16 shoWs a cross-sectional vieW of a semiconductor 
device according to one embodiment of the present invention. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

FIG. 1 shoWs a method 100 of manufacturing a semicon 
ductor device according to one embodiment of the present 
invention. 
At 101, the manufacturing method is started. 
At 102, a trench structure is formed Within a ?rst composite 

structure including a substrate layer, a buried layer being 
disposed on or above the substrate layer, and a semiconductor 
layer being disposed on or above the buried layer. 
At 103, a second composite structure is formed on the side 

Walls of the trench structure. The second composite structure 
includes a ?rst isolation layer covering at least the part of the 
side Walls formed by the semiconductor layer and the part of 
the side Walls formed by an upper part of the buried layer, a 
contact layer covering the isolation layer and the part of the 
side Walls formed by a middle part of the buried layer, and a 
second isolation layer covering the contact layer and at least 
the part of the side Walls formed by a loWer part of the buried 
layer. 
At 104, the method 100 is terminated. 
The process described at 103 may be repeated several 

times, i.e., after having formed the second composite struc 
ture, a third composite structure may be formed on the side 
Walls of the remaining trench structure. The third composite 
structure may, for example, include a second contact layer 
covering at least the second isolation layer (and optionally the 
part of the side Walls formed by an upper part of a further 
semiconductor layer or a further buried layer disposed beloW 
the buried layer), and a third isolation layer covering the 
second contact layer and the part of the side Walls formed by 
a part (e.g., a loWer part) of the further semiconductor or the 
further buried layer. If necessary, further composite structures 
may be formed on the third composite structure. In this Way, 
each contact layer contacts an individual semiconductor layer 
or buried layer. This means that an arbitrary number of layers 
of a stack of layers can be contacted by one single trench 
(“multi shell approach”). 
According to one embodiment of the present invention, the 

trench structure may be formed such that at 1 02 it extends into 
the substrate layer, Wherein the second isolation layer is 
formed such that it covers the part of the side Walls formed by 
the substrate layer. 

According to one embodiment of the present invention, the 
second isolation layer is formed such that at 103 it covers the 
bottom surface of the trench structure. 

According to one embodiment of the present invention, the 
remaining space Within the trench structure is ?lled With 
?lling material after having carried out step 103. 

According to one embodiment of the present invention, the 
remaining space Within the trench structure is ?lled With 
conductive material such that the conductive material con 
tacts the substrate layer after having carried out 103. 

FIG. 2 shoWs a method 200 illustrating hoW the method 
100 could be carried out in detail. 
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At 201, a ?rst composite structure including a substrate 
layer, a buried layer being disposed on or above the substrate 
layer, and a semiconductor layer being disposed on or above 
the buried layer is formed. 

At 202, a trench structure is formed Within the ?rst com 
posite structure, Wherein a trench structure extends into the 
buried layer. 

At 203, a ?rst isolation layer covering the side Walls of the 
trench structure is formed. 

At 204, the depth of the trench structure is enlarged such 
that the bottom surface of the trench structure still is located 
Within the buried layer. 

At 205, a conductive layer is formed such that it covers the 
isolation layer and the exposed side Walls of the enlarged 
parts of the trench structure. 

At 206, the depth of the trench structure is enlarged such 
that the trench structure extends into the substrate. 

At 207, a second isolation layer is formed Which covers the 
conductive layer and the exposed side Walls of the enlarged 
part of the trench structure. 

According to one embodiment of the present invention, a 
?rst isolation layer is formed at 203 using a thermal oxidiZa 
tion treatment that causes the side Walls of the trench structure 
to be thermally oxidiZed. The ?rst isolation layer may also be 
formed using a deposition process. 

According to one embodiment of the present invention, in 
order to form or enlarge the trench structure at 202, 204 and 
206, an etching process is used. 

FIG. 3 shoWs a method 300 of manufacturing a SOT (silicon 
on insulator) device according to one embodiment of the 
present invention. 

At 301, the method is started. 
At 3 02, a trench structure is formed Within a ?rst composite 

structure including a substrate layer, a substrate isolation 
layer being disposed on or above the substrate layer, a buried 
layer being disposed on or above the substrate isolation layer, 
and a semiconductor layer being disposed on or above the 
buried layer. 

At 303, a second composite structure is formed on the side 
Walls of the trench structure, Wherein the second composite 
structure includes: a ?rst isolation layer covering the part of 
the side Walls formed by the semiconductor layer, and formed 
by an upper part of the buried layer; a contact layer covering 
the isolation layer and the part of the side Walls formed by a 
loWer part of the buried layer. 
At 304, the method is terminated. 
The process described at 303 may be repeated several 

times, i.e., after having formed the second composite struc 
ture, a third composite structure may be formed on the side 
Walls of the remaining trench structure. The third composite 
structure may, for example, include a second isolation layer 
covering the contact layer (and optionally the part of the side 
Walls formed by an upper part of a further semiconductor 
layer or a further buried layer disposed beloW the buried 
layer), and a further contact layer covering the second isola 
tion layer and the part of the side Walls formed by a part (e.g., 
a loWer part) of the further semiconductor or the further 
buried layer. If necessary, further composite structures may 
be formed on the third composite structure. In this Way, each 
contact layer contacts an individual semiconductor layer or 
buried layer. This means that an arbitrary number of layers of 
a stack of layers can be contacted by one single trench. 

According to one embodiment of the present invention, the 
trench structure is formed at 302 such that it extends to the 
bottom surface of the buried layer, i.e., the bottom surface of 
the trench structure coincides With the bottom surface of the 
buried layer. 
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4 
According to one embodiment of the present invention, the 

second isolation layer is generated such that at 303 that it 
covers the conductive layer. 

According to one embodiment of the present invention, the 
remaining space Within the trench structure is ?lled With 
?lling material after having carried out at 303. 

According to one embodiment of the present invention, 
after having carried out at 303, the remaining space Within the 
trench structure is ?lled With conductive material Which 
extends through the substrate isolation layer into the substrate 
layer. 

FIG. 4 shoWs a method 400 illustrating hoW the method 
300 shoWn in FIG. 3 could be carried out in detail. 
At 401, a ?rst composite structure is formed including a 

substrate layer, a substrate isolation layer being disposed on 
or above the substrate layer, a buried layer being disposed on 
or above the substrate isolation layer, and a semiconductor 
layer being disposed on or above the buried layer. 
At 402, a trench structure is formed Within the ?rst com 

posite structure, Wherein the trench structure extends into the 
buried layer. 

At 403, a ?rst isolation layer is formed covering the side 
Walls of the trench structure. 

At 404, the depth of the trench structure is enlarged such 
that the bottom surface of the trench structure coincides With 
the top surface of the substrate isolation layer. 

At 405, a conductive layer is formed such that it covers the 
isolation layer and the exposed side Walls of the enlarged 
trench structure. 

At 406, a second isolation layer is formed Which covers the 
contact layer. 

According to one embodiment of the present invention, 
after having carried out 405, the depth of the trench structure 
is enlarged such that the trench structure extends into the 
substrate, Wherein the substrate layer is contacted by ?lling 
remaining space Within the trench structure With conductive 
material. 

According to one embodiment of the present invention, the 
?rst isolation layer is formed at 403 using a thermal oxidiZa 
tion of the side Walls of the trench structure. The ?rst isolation 
layer may also be formed using a deposition process. 

According to one embodiment of the present invention, the 
generation or the enlargement of the trench structure is car 
ried out using an etching process. 

In the folloWing description, making reference to FIGS. 5 
to 11, a method of manufacturing a SOT device Will be 
explained. 

FIG. 5 shoWs SOT base material 510 Which is used as a 
starting point for the processing steps described in the folloW 
ing. The SOT base material 510 includes a semiconductor 
substrate layer 501, a substrate isolation layer 502 being 
disposed on the semiconductor substrate layer 501, and a 
semiconductor buried layer 503 being disposed on the sub 
strate isolation layer 502. A magni?ed vieW of an area 0 is 
shoWn in FIGS. 6-11 that folloW. 

FIG. 6 shoWs a processing stage A in Which a composite 
structure 500 has been formed including a semiconductor 
substrate layer 501, a substrate isolation layer 502 being 
disposed on the semiconductor substrate layer 501, a semi 
conductor buried layer 503 being disposed on the substrate 
isolation layer 502, and an EPI substrate layer 504 being 
disposed on the semiconductor buried layer 503. Further, a 
masking layer 505 and a resist layer 506 being disposed on the 
masking layer 505 have been provided. The resist layer 506 
has been patterned (using, for example, a light exposure pro 
cess), i.e., the resist layer 506 has been removed Within the 
area denoted by reference numeral 507. 
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FIG. 7 shows a processing stage B in Which a trench struc 
ture 700 has been formed Within the composite structure 500. 
The trench structure 700 has been formed such that its bottom 
surface 701 falls beloW the top surface of the semiconductor 
buried layer 503. The trench structure 700 has been formed 
using the structured resist layer 506 as an etching mask during 
an etching process. Instead of a resist layer, other layers like 
a hard mask layer may be used in order to form the trench 
structure 700. The structured resist layer 506 has been 
removed after having carried out the etching process. 

In a processing stage C shoWn in FIG. 8, a ?rst isolation 
layer 800 has been formed Which covers the side Walls 702 of 
the trench structure 700 as Well as the bottom surface 701 of 
the trench structure 700. The ?rst isolation layer 800 may, for 
example, be formed by oxidizing the side Walls 702 and the 
bottom surface 701 of the trench structure 700, thereby con 
verting semiconductor material into insulation material. As a 
consequence, the bottom surface of the ?rst isolation layer 
800 is located Within the semiconductor buried layer 503. 

FIG. 9 shoWs a processing stage D in Which the depth of the 
trench structure 700 has been enlarged such that the bottom 
surface 701 of the enlarged trench structure 700 coincides 
With the top surface of the substrate isolation layer 502. The 
enlargement of the depth of the trench structure 700 may, for 
example, be carried out using an etching process or other 
processes. 

FIG. 10 shoWs a processing stage E in Which the ?rst 
isolation layer 800 has been covered by a conductive layer 
1000, Wherein the conductive layer 1000 also covers the 
exposed parts 900 of the side Walls of the enlarged trench 
structure shoWn in FIG. 9. The conductive layer 1000 does not 
cover the top surface of the substrate isolation layer 502 in 
order to prevent a short circuit betWeen different side Walls of 
the trench structure 700. The conductive layer 1000 is also 
knoWn as a “sinker” or as a “buried layer contact” and may 

consist of materials like metal, poly silicon, or silicide. FIG. 
11 shoWs a processing stage P in Which a second isolation 
layer 1100 has been formed on the conductive layer 1000 and 
the top surface of the substrate isolation layer 502. Further, 
remaining space 1101 Within the trench structure 700 has 
been ?lled With ?lling material 1102. The ?rst isolation layer 
800, the conductive layer 1000 and the second isolation layer 
1100 together form a second composite structure 1103. 
As canbe derived from FIG. 11, the ?rst isolation layer 800 

covers the part 1104 of the side Walls formed by the semicon 
ductor layer 504, and formed by an upper part of the buried 
semiconductor layer 503. This ensures that no short circuit 
betWeen the semiconductor layer 504 and the conductive 
layer 1000 exists. As a consequence, the lateral dimensions of 
the conductive layer 1000 covers the isolation layer 800 and 
the part 1105 of the side Walls formed by a loWer part of the 
buried semiconductor layer 503. Thus, the trench structure 
700 as shoWn in FIG. 11 has a ?rst trench gap 1106 in the 
upper part of the trench structure 700, and has a second trench 
gap 1 107 in the loWer part of the trench structure 700, Wherein 
the ?rst trench gap 1106 is larger than the second trench gap 
1107. 
The semiconductor buried layer 503 may be of the same or 

the opposite conductive type as that of the EPI substrate layer 
504. 

FIG. 12 shoWs a semiconductor device 1200 according to 
one embodiment of the present invention. The semiconductor 
device 1200 has the same architecture as the SOI device 
shoWn in FIG. 11 except of the folloWing differences: The 
substrate isolation layer 502 is omitted, i.e., the buried semi 
conductor layer 503 is directly arranged on the semiconduc 
tor substrate layer 501; further, the bottom end of the conduc 
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6 
tive layer 1000 does not coincide With the bottom surface of 
the buried semiconductor layer 503, but is located Within the 
buried semiconductor layer 503, i.e., there is a distance 
betWeen the bottom surface of the conductive layer 1000 and 
the bottom surface of the buried semiconductor layer 503; 
last, the bottom surface of the second isolation layer 1100 
does not coincide With the bottom surface of the buried layer 
503, but is located Within the semiconductor substrate layer 
501. As a consequence, the trench structure 700 of the semi 
conductor device 1200 has a ?rst trench gap 1106, a second 
trench gap 1107, and a third trench gap 1201, Wherein the ?rst 
trench gap 11 06 Which is located in an upper part of the trench 
structure 700 is larger than the second trench gap 1107 Which 
is located in a middle part of the trench structure 700, and 
Wherein the second trench gap 1107 is larger than the third 
trench gap 1201 located in a loWer part of the trench structure 
700. In other Words: The ?rst isolation layer 800 covers the 
part 1104 of the side Walls of the trench structure 700 formed 
by the semiconductor layer 504 and formed by an upper part 
of the buried semiconductor layer 503. The conductive layer 
1000 covers the ?rst isolation layer 800 and the part 1105 of 
the side Walls formed by a middle part of the buried semicon 
ductor layer 503. The second isolation layer 1100 covers the 
conductive layer 1000 and the part 1202 of the side Walls of 
the trench structure 700 formed by a loWer part of the buried 
semiconductor layer 503 and an upper part of the semicon 
ductor substrate layer 501. 
The semiconductor device 1200 can be manufactured simi 

lar to the SOI device shoWn in FIG. 11. Differences are that 
the bottom surface of the trench structure 700 is located above 
the top surface of the semiconductor substrate layer 501 
before forming the conductive layer 1000, and that, after 
having formed the conductive layer 1000, the trench structure 
is enlarged a second time such that it extends into the semi 
conductor substrate layer 501. 

FIG. 13 shoWs a $01 device 1300 including a plurality of 
trench structures 700 Which are identical to the trench struc 
ture as shoWn in FIG. 11. The trench structures 700 separate 
the semiconductor layer 504 into semiconductor element 
regions 1301, Wherein at least one semiconductor element 
may be formed Within each semiconductor element region 
1301. The semiconductor element regions 1301 are electri 
cally isolated from each other by the trench structures 700. 

FIG. 14 shoWs a further SOI device 1400 according to one 
embodiment of the present invention. The architecture of the 
SOI device 1400 is similar to the architecture of the SOI 
device 1300. Differences are that the ?lling material 1102 is 
not isolated against the semiconductor substrate layer 501 by 
the second isolation layer 1100 and the substrate isolation 
layer 502, but extends through the second isolation layer 1 1 00 
and the substrate isolation layer 502, thereby contacting the 
semiconductor substrate layer 501. That is, an electrical con 
tact can be provided (assuming that the ?lling material 1102 
is conductive material) Which contacts the semiconductor 
substrate layer 501 from the top surface of the SOI device 
1400. In order to manufacture the SOI device 1400, the trench 
structure 700 may be enlarged in order to extend through the 
second isolation layer 1100 and the substrate isolation layer 
502 after having formed the second isolation layer 1100 (us 
ing, for example, an etching process). 
The architectures shoWn in FIGS. 13 and 14 may also be 

applied to the case Where the semiconductor device only 
includes one semiconductor element (i.e., includes only one 
semiconductor element region). In this case, the trench struc 
ture 700 may be used to completely or at least partly surround 
the single semiconductor element. 
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The semiconductor element may, for example, be a tran 
sistor, a diode, or a resistor. 
As canbe derived from FIG. 13, the ?rst isolation layer 800 

covers the part 1104 of the side Walls formed by the semicon 
ductor layer 504, and formed by an upper part of the buried 
semiconductor layer 503. This ensures that no short circuit 
betWeen a semiconductor element formed Within the semi 
conductor element region and the conductive layer 1000 via 
the semiconductor layer 504 exists. Instead, the current is 
“forced” to use the buried semiconductor layer 503 in order to 
reach the conductive layer 1000.As a consequence, the lateral 
dimensions betWeen neighboring trench structures 700 can be 
reduced, compared to solutions Which do not use the ?rst 
isolation layer 800. 

FIG. 15 shoWs a semiconductor device 1500, the architec 
ture of Which being similar to the semiconductor device 1200 
shoWn in FIG. 12.A difference is that the ?lling material 1102 
directly contacts the semiconductor substrate layer 501, i.e., 
is not isolated against the semiconductor substrate layer 501 
by the second isolation layer 1100. In order to manufacture 
the semiconductor device 1500, the trench structure may be 
enlarged in order to extend through the second semiconductor 
layer 1100 into the semiconductor substrate layer 501 after 
having formed the second isolation layer 1100. In this Way, an 
electrical contact can be provided (assuming that the ?lling 
material 1102 is conductive material) Which contacts the 
semiconductor substrate layer 501 from the top surface of the 
semiconductor device 1500. 

FIG. 16 shoWs a device 1600 according to one embodiment 
of the present invention. The device 1600 includes: a ?rst 
composite structure 1601 including a ?rst buried layer 1602 
and a second buried layer 1603 disposed above the ?rst buried 
layer 1602; a trench structure 1604 formed Within the ?rst 
composite structure 1601; and a second composite structure 
1605 being provided on the side Walls of the trench structure 
1604, Wherein the second composite structure 1605 includes 
a ?rst isolation layer 1606 covering at least the part of the side 
Walls formed by layers 1607 disposed above the second bur 
ied layer 1603, a ?rst contact layer 1608 covering the ?rst 
isolation layer 1606 and at least a part of the side Walls formed 
by the second buried layer 1603, a second isolation layer 1609 
covering the ?rst contact layer 1608 and at least a part of 
layer(s) 1610 disposedbetWeen the ?rst buried layer 1602 and 
the second buried layer 1603, and a second conductive layer 
1611 covering the second isolation layer 1609 and at least a 
part of the side Walls formed by the ?rst buried layer 1602. A 
third isolation layer 1612 is provided on the second conduc 
tive layer 1611. 

FolloWing the principle shoWn in FIG. 16, it is possible to 
individually contact an arbitrary number of buried layers 
using a composite structure of isolation layers and contacting 
layers Which alternate With each other. 

According to one embodiment of the present invention, the 
device is a SOI device or a semiconductor device. 

According to one embodiment of the present invention, the 
?rst isolation layer 1606 extends doWn to the top surface of 
the second buried layer 1603, hoWever does not extend into 
the second buried layer 1603 (in contrast to the embodiment 
shoWn in FIG. 16), and Wherein the second isolation layer 
1609 extends doWn to the top surface of the ?rst buried layer 
1602, hoWever does not extend into the ?rst buried layer 1602 
(in contrast to the embodiment shoWn in FIG. 16). This may 
also be applied to all other embodiments of the present inven 
tion. That is, the isolation layers of the composite structures 
may stop on the top surfaces of the buried layers, hoWever not 
extend into the buried layers. 
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According to one embodiment of the present invention, a 

method is provided to contact a buried layer and to isolate 
different devices in one lithography step and one trench etch 
process. 

According to one embodiment of the present invention, a 
trench is used With a multi-shell structure that requires only 
one mask step and only one trench etch process for the real 
iZation of an isolated sinker and an isolation structure Which 
also may provide a substrate contact. Effects of this embodi 
ment are that the devices are completely shielded, the struc 
ture saves die area, and the thermal budget is loW. The gen 
eration of sinker and isolation Which use different mask steps, 
Which are diffused from the surface, and Which consume a lot 
of die area or used separate trench etch processes can be 
avoided. 

While the invention has been particularly shoWn and 
described With reference to speci?c embodiments, it should 
be understood by those skilled in the art that various changes 
in form and detail may be made therein Without departing 
from the spirit and scope of the invention as de?ned by the 
appended claims. The scope of the invention is thus indicated 
by the appended claims and all changes Which come Within 
the meaning and range of equivalency of the claims are there 
fore intended to be embraced. 

What is claimed is: 
1. An SOI device, comprising: 
a ?rst composite structure comprising: 

a substrate layer, 
a substrate isolation layer disposed on or above the sub 

strate layer, 
a buried layer disposed on or above the substrate isola 

tion layer, 
a semiconductor layer disposed on or above the buried 

layer, and 
a trench structure disposed Within the ?rst composite 

structure, 
a second composite structure disposed on side Walls of the 

trench structure, Wherein the second composite structure 
comprises: 
a ?rst isolation layer covering the part of the side Walls 

formed by the semiconductor layer, and formed by an 
upper part of the buried layer, and 

a conductive contact layer covering the ?rst isolation 
layer, and covering the part of the side Walls formed 
by a loWer part of the buried layer thereby electrically 
contacting the part of the side Walls formed by the 
loWer part of the buried layer. 

2. The SOI device according to claim 1, Wherein the trench 
structure extends to a bottom surface of the buried layer. 

3. The SOI device according to claim 1, Wherein the second 
composite structure comprises a second isolation layer Which 
covers a conductive layer. 

4. The SOI device according to claim 1, Wherein remaining 
space Within the trench structure is ?lled With ?lling material. 

5. The SOI device according to claim 1, Wherein remaining 
space Within the trench structure is ?lled With conductive 
material Which extends through the substrate isolation layer 
into the substrate layer. 

6. The SOI device according to claim 1, Wherein a trench 
gap in the upper part of the buried layer is Wider than the 
trench gap in the loWer part of the buried layer. 

7. The SOI device according to claim 1, Wherein the trench 
structure divides the semiconductor layer into a plurality of 
semiconductor element regions, Wherein at least one semi 
conductor element is formed Within each semiconductor ele 
ment region. 
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8. A device, comprising: 
a ?rst composite structure comprising a ?rst buried layer 

and a second buried layer, the second buried layer dis 
posed above the ?rst buried layer; 

a trench structure disposed Within the ?rst composite struc 
ture; and 

a second composite structure disposed on side Walls of the 
trench structure, Wherein the second composite structure 
comprises 
a ?rst isolation layer covering at least the part of the side 

Walls formed by third and fourth buried layers dis 
posed above the second buried layer, 

a ?rst conductive contact layer covering the ?rst isola 
tion layer, and covering at least a part of the side Walls 
formed by the second buried layer thereby electrically 
contacting the part of the side Walls formed by the 
second buried layer, 

a second isolation layer covering the ?rst contact layer 
and at least a part of the side Walls formed by the ?rst 
buried layer, and 

a second conductive layer covering the second isolation 
layer, and covering at least a part of the side Walls 
formed by the ?rst buried layer thereby electrically 
contacting the part of the side Walls formed by the ?rst 
buried layer. 

9. The device according to claim 8, Wherein the ?rst isola 
tion layer extends doWn to a top surface of the second buried 
layer, but does not extend into the second buried layer, and 
Wherein the second isolation layer extends doWn to a top 
surface of the ?rst buried layer, but does not extend into the 
?rst buried layer. 

10. The device according to claim 8, Wherein the device is 
a $01 device or a semiconductor device. 

11. A semiconductor device, comprising: 
a substrate layer; 
a buried layer disposed above the substrate layer; 
a semiconductor layer disposed above the buried layer; 
a trench structure disposed Within the semiconductor layer 

and the buried layer, the trench structure having side 
Walls formed by the semiconductor layer, an upper por 
tion of the buried layer, a middle portion of the buried 
layer and a loWer portion of the buried layer; 

a ?rst isolation layer Within the trench structure covering at 
least a portion of the side Walls formed by the semicon 
ductor layer and by the upper portion of the buried layer; 

a conductive contact layer covering the ?rst isolation layer, 
and covering the side Walls formed by the middle portion 
of the buried layer thereby electrically contacting the 
side Walls formed by the middle portion of the buried 
layer; and 

a second isolation layer covering the contact layer and at 
least a portion of the side Walls formed by the loWer 
portion of the buried layer. 

12. The semiconductor device according to claim 11, 
Wherein the trench structure extends into the substrate layer, 
and Wherein the second isolation layer covers side Walls of the 
trench structure formed by the substrate layer. 

13. The semiconductor device according to claim 11, 
Wherein the second isolation layer covers a bottom surface of 
the trench structure. 

14. The semiconductor device according to claim 11, fur 
ther comprising a ?lling material that ?lls a remaining space 
Within the trench structure. 
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15. The semiconductor device according to claim 14, 

Wherein the ?lling material comprises a conductive material 
that contacts the substrate layer. 

16. The semiconductor device according to claim 11, 
Wherein a trench gap in the upper portion of the buried layer 
is Wider than a trench gap in the middle portion of the buried 
layer, and Wherein the trench gap Within the middle portion of 
the buried layer is Wider than a trench gap Within the loWer 
portion of the buried layer. 

17. The semiconductor device according to claim 11, 
Wherein the trench structure divides the semiconductor layer 
into a plurality of semiconductor element regions, the device 
further comprising at least one semiconductor element dis 
posed Within each semiconductor element region. 

18. A semiconductor device, comprising: 
a ?rst composite structure comprising a substrate layer, a 

buried layer disposed on or above the substrate layer, and 
a semiconductor layer disposed on or above the buried 
layer; 

a trench structure disposedWithin the ?rst composite struc 
ture; and 

a second composite structure disposed on side Walls of the 
trench structure, Wherein the second composite structure 
comprises: 
a ?rst isolation layer covering at least the part of the side 

Walls formed by the semiconductor layer and the part 
of the side Walls formed by an upper part of the buried 
layer, 

a conductive contact layer covering the ?rst isolation 
layer, and covering the part of the side Walls formed 
by a middle part of the buried layer thereby electri 
cally contacting the part of the side Walls formed by 
the middle part of the buried layer, and 

a second isolation layer covering the contact layer and at 
least the part of the side Walls formed by a loWer part 
of the buried layer. 

19. The semiconductor device according to claim 18, 
Wherein the trench structure extends into the substrate layer, 
and Wherein the second isolation layer covers the part of the 
side Walls formed by the substrate layer. 

20. The semiconductor device according to claim 18, 
Wherein the second isolation layer covers a bottom surface of 
the trench structure. 

21. The semiconductor device according to claim 18, 
Wherein remaining space Within the trench structure is ?lled 
With ?lling material. 

22. The semiconductor device according to claim 18, 
Wherein remaining space Within the trench structure is ?lled 
With conductive material Which contacts the substrate layer. 

23. The semiconductor device according to claim 18, 
Wherein a trench gap in the upper part of the buried layer is 
Wider than a trench gap in the middle part of the buried layer, 
and Wherein the trench gap Within the middle part of the 
buried layer is Wider than a trench gap Within the loWer part of 
the buried layer. 

24. The semiconductor device according to claim 18, 
Wherein the trench structure divides the semiconductor layer 
into a plurality of semiconductor element regions, Wherein at 
least one semiconductor element is formed Within each semi 
conductor element region. 


